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(57) Abstract 

PROBLEM TO BE SOLVED: To 
suppress the corrosion of a 
material to be etched and etcher 
in a dry etching process, using a 
halogen-contg. etching gas, to 
efficiently conduct the etching 
treating process. 

SOLUTION: In an etching 
chamber 3, a material 6 to be 
etched is dry etched using a 
halogen-containing an etching 
gas, and a high frequency 
discharge energy is applied only 
to the material 6 to be etched in 
the presence of O gas, etc., in the 
same etching chamber 3 so as to 
have halides existing on the 
material 6 to be etched removed. 
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1 

[#HFff*©*BH] 

[ff*3(l] MfflMiWT-> nn^>5:tft5 
#*£ffivvC. S^ii#^cm£©#yi?:i£Lfe&, 

[0*3(2] SffiBfltMftT', ltrfB>'Nn^i/$:-g-^-r 

msistb. t^maxttftizttm-r&^u'fz/zmiz-? 

s, 11*31.1 tcfBISLfeAP^-g-^tf^tcj^gtJi;^ 

[ft*3C3] KffBafctox#j^fcmss:Siu zi&mm 
t. mmmaj:ttn<Di5.mzmis ferns fe<z>rs^ m 

^Sffi&miniLTl&fBlSMtSaJtmSr^-tfLabS, 0*31 
2 {ClB« h feA O JfZrtsmUx IZ J: Sflyi^SU 
[0*3C4] firiBAP^:v£^t?-5#:*©,5^tt:/ 

(omsmaniumzi^m s-^s 3. fetctoTtirfB K^-r 

s«i2£f#««fe> mmznm&aftemmizmtitir-tt 
famm£<?>mizmsigmwLnm$:WMLT. mzRfciSi 

-ifb»*, 0*313 izmmLiLJMifysmjifxiz** 

[0*3(5] KfiB*Tieim«Sr^«J-rS, 0*3(4 KgB 
« U feA a fy^X* \z <fc z>vm%m* 

[0*3(6] ttmmaniun^^mmii. zl©33# 
m&fc#ftBBSS*iS#r«o«fe<z>ig-e* fuiBAP>f> 

ftmm<»&miz<Dfrmsmmmkmz§iiiuto2>. 0* 
3( 3 Kmm l feA a >y>^^x k. * s^a^r & 

[0*3(7] ftrfBHBAP Sr. g 

s^fc^fciscDtf^fc-rs, 0*3dtciamufeA 

[0*3(8] v^* hp>jc«fc£v-r *atttcj:?>. 
T, fuiE&3©fe&©&/&&:7^:*v£&£31t5, 0 
*3( 1 \Z%IM L fe A n V {C J: 

[0*30] mmag^-f KizfPMznz-mmwimE. 
5, m*i%iiz$smLt^uy t >'&m**izj:2>#mj3 



(2)t„ ^HB^l 1-2 5 1 29: 

2 

.^0*3(1 0] Mj3>^S^©fi2fffflt:j:r 
T, MIBffiS©fe&©£/Stt^Xv&f§£3i±5, f 
*3( 1 (C|3« L fe A □ y {C«fc 

[0*3( 1 1 ] ifjiaa«ta^i:^(sim«i^ ©ratcp 
snsns^tamfEtcfcoT, i&fa&Ji©fes>©£:jsf< 

:77Xv&$B££-fr§, 0*3( l.CBtbfeAny^. 

[0*3U 2] timmmtiwz&mrvvt^z&K 
io oTtsiBM^^ v ^m^mmms^^-r^ 0*3 

i tcia« L fe a a ryfsmsx tc «fc s*yi:fr8;„ 

•1**31 1 3 ] *mftm&Luzm&, bfem^i&cfi 

' fBK5Wx^>^;ftiX&irt\ 0*3(2 tcfB«Lfe/' 

p 4* yisMiJTs \z * s&3i:frSjo 
[0*3(14] m5£<z>*ya^fe, 
««ta^(cm^©«tas:»i-fe«)»c, Aayvs^ 

fe* 

%smmimft~e. «Any>ffl#*©#*TT?, use* 

Boia^MtCttffBffitAn^ ^ffi?tf * «r#AfS^ 2 

e. 

[0*3U 5] |{fi2«ia^rtT?, IfflBAn^Sr-g-W 
K ^ -f a: ^ ^ > ^jnx L fe 

WiB«ia^rtT-, &fiBffitAn^>ffi#X©#fcTT% II 

30 sw{ciuiB»x«-*4©*(c^ 5:f^ 
mitlstb. m&maj:ti&\zti&+&/\u<>fyziSi2:-? 

s <fc e> jc«i^s nfe, 1 4 (cia« l fe a n ? 

[0*3116] 8ui3SaiDX«-^lcmS^B2S*U 3© 

®gfe, t&iB«a«ix#«©ia^tciBLfem«i:©ratc, 
m*3ii 5izmmis&/\n>fz/-$mitx\z&&ti!m 

[0*3C17] ttri3AP^>S:^'r-5^X<©iSlStt 
>T x y ^ y ifMJl o fe«, 

timic&wmt. mu&ftmm&m.m&mizmzti*LM 
&mm£<nmizmsmmm&E.fffpmz<ix. linasfSft 

ifb«b5«fce>tcfifj£«**ife, 0*3C1 6fc|B«UfeyNP 
7 »CgB«LfeApy>-g-W^tC<tS«! ! S^a. 

50 [M*3ii9] mzmax.tttt&it&mut. zl<d%. 



(3) #IH¥l 1-2 5 1 29 2 

3 ,., , 4 

>&^^S#*©^tt^Xv£|l!£$ii\ ifflS [0 0 04] F^-f iy^>^XStcMv>so:«;^>^ 

Tt&fBK7-rx«/^>yilIXS:ffo , fe^v ' SF 6 , Cl 2< BC1 3 , HBriiVNoM 

l^m^tluiS^SffitoM^feoT, §tgSCWfcfirlB£ 4*>^r#* ) #&Mi$K:S^e>*iTvv£ 0 

Ii^2 0) tMBKAoWiB^^. Bfcifctf:*, 10 i©l§1^ F, CI, B r JCfcoT S i F 4 , SiCl 
MfJttf*, ;^#*ftlWStt#*a»£af*ite-»J»« ' ( SiBr 4 t W©$§^{CteF{C«fcoTWF 6 fc, A 

;ftS^fc<£:*>l «©#*!?&£, gf^l 4lCfS«b KD^tCttCllCfcoTAl ci 3 &£V*e> .fc-Mci* 

T, |{fiE^C!)fe«b©SfS:tt^X^^5§^-rS. §M% [0 0 0 5] LT, mk<D#X&-ZlttfcV&*>%i®. 

[ff#«2 2] ft^^=J^;WCf|I;to£*lSlKMiKm ^%^xy^>^(D^S*fS^S:ffi!lS«^ISi:U-r 

S, ff:#5U4KiBI£bfcAn>F>^#;UCJ:S^ CJ:oT. IftPltfifc «WRfe, fi^-yftfltfenMjj 

[fM2 3], 'syn^tfcfcm^i^JISftUgJc.fco [0006] 

t, f&fB&3©fe©©£&tty^xv#$8£i-s, nf* [ftm&m&is&^ii-t&wimi u**L*#e>, ±ja© 

^l 4fC|B«Lfc^P^>^^tc«tS«!fMig. ie)^ay>^S:«vv5 K^'fiyf >^nt 

[ft##24] |«fiB«^S^»i:Mr^m®i:©ISlcm ^JcB?UTVi<o^<Z)|g®.#^J§«$tvr v%«„ -e^tp' 

inStiS«M«Smffilc«fcoT, t*I2#yi©fe©©>K/Stt -3=M${cfggi;feoTv>.5<z>#, «*yi*m (4#fc¥S* 

x^xv^^-r-s, it#^,i 4tciB«bfc/Nn / i>*>-g- #as«) ©jb*s, K^w ^v^^mm^m^m 

0*43(2.5]' tNrRttmtffi«M^irv^ICJ:U [0 0 0 7] ¥*tt&K (*xy\) ©Jgfc&lCBSLTtt, 

^bTIWB*CTjWr*>*l*i:S, ttflffifijr®^*^^- #CAl^W)3n-i73> (corrosion ) #«fc<*I 
fCioTiulB^m^^y^^OaSmWfe^SnS. 30 &*iTVV5. JSftKDi-iJCv A 1 jgC^ilC 1 m¥tttj&. 

m^mi^KtBM^t^ti^^mis^^^mm jstt^*«tc«<, aici x o^m^m^^ 

'-CK?4xy^>jrftX;tfll,£*i«« MB 1 5 fCflB* ffiKD K^-fxyf >y«IC»V^ K9-f i»f >y 

[389i©£&8l|fc8iW] lMW01JBl«tf*aHfc^<pBJ3biHftffbTV* •; 

[0 0 0 1] So 

[fflR±©#aJB4MW. [0 0 0 8] Lj^Lfctfb, >f >5-07^»^ 1 

*©#^TS«JI*tt*«:«Jl («*«, ¥3S#3£#fC >rt-fcmv*fe/\a4r>*£j^©B£Mtt. x<y^ 

[0 0 0 2] fin^h©®!*^ -7v h7V >h©<S»^©M*tc« 

[t£3fc©&*ff] j£¥©SLS I (large scale in tegrat St-fS^fclCfcS. 

ion ) ^rW^fCjL&flSJ:-^ ^i^B*©M [0 0 0 9] -*, ^g©gfc£tCo^T«: v Si^ft 

[o o o 3] *t#Ki-€-©ffn**K i/'Jn> (s i) attttt ©x«/-^>^a-fe^©«fce)ic, AD^>^©j^w^jtc 

^7^5r^A (Al) ^#»©K5-fXvy^>^XS J:oTflPJ»(C**a*l*ii:«<«:V%fe»,.*<©SaiT 

R#©v^rnfet»wttc-r*ifc«s.<3«ja-i-*a«ffliB so -jcfiBbTus. fot ##^sf*JiJcps«Lfec 1 



5 

[00 10] fc^3AA S i xy^>?^g(C 

0 v \t -f > 5 -f y 7 v is y 9* &#ig-rs 3. 

[ooii] ■ez.T?, s i^httn<Dx.v^y^zfu±^ 

OT> mm) t.mv*x.yrf-ftx>. xyfy^tc 
-s. *m&m<*±izmmi,fccim^ Brm 

^eo/xa^fl&fe. S i C l x . S i B r x ^<D^ 
P ff >9Mfc^»fe> Stmx^^-tC J: o T£ C SJfi&jg 

[0 0 12] L^l/ft^e), 3<©#£\ H2 1JC^i-«fc 

[0 0 13] — S*tC, @2 1 (A) tC^i-itC. 7^ 
* Kn > 1 JC J:5Y^ h P >S«JC J:ot|84t5V 

/Nn^f^xy^^if^wi^K-^ 
C?XAffl^CJ:oTSi Cl x . SiBr, 

;\u>fy&<DBLfii£.fWai o otf±yi-yif*=yA- 

s (v^s\±KttMisfcw?y&<DKm&j8.m3.m7£ 

[0 0 14] -tUT, 02 1 (B) tC^-TJ:e»IC. ?x 
/a±©APY>&£JS£^©I&56&B«{C, jtfxmA 

^i/x-3<DfHmKttmhT^fcfcjfc£.i&y!i o o#s 

1 o x ^(Dmm3h<o§Lmoi o i £fcy, zmtftfxA 
6±ic|i$»;i£<':i£#&s (fib, 

[0 0 15] tfx/\_ttC#jgLfcS i O x ^<Dtim&<?) 



(4) ; C WWPPl 1 -2 5 1 2 9 J 

6 

[0 0 16] ^-fc*>t>, i©^ST?tt, 1^HMHt«« 
10 10 0 17] J&L&ftffttE»T&3ft£- 

y-smn* ©#«TT-©ffii3.«x >v ^ > ?#m *m&> tc 

[0 o i 8] 

■ [«w«:«p»i-*fe«)<o#«a moms 

#*&JS^fc:/P-&:*K:a3^T, «&L3I$m<DgS:&&U 

[0 0 19] m«CD«iaS[|^T?, 

«ts'S:JiUfe«, tMBWOWV,.- BS/Any>M^0D 
$«TT% «WfcttffB%«!iS*J»<D**ciJt«x*;i/^ 

[,o 020] *«w©«ia^j5feK:J:n«, Any>H 

40 ^»cttBffl3Scmx^;i/^-^HS»JC^fflL«:^co-e, 
t^Wmttmiz&tE-j-&nn>fy mKWfyfc 

[o o 2 l] _hi4bfe«fce>»c, ^tc, K^Wx^^^ir 
^SOJS^ttS i^«<DXy^>^p-fe^T*JiJg3 
tltfeU, 3*1,tt, S i&^ttAl^*m<DJ:5fC, 
/\ p >fy%.1S7s tcfc S i«; ^ > y«{c^i*S<* £^ x 

so [oo 2 2 ] u, s i jMwtt. jy^jyT? 



(5) 



11-25129 
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^ £S$«) »J rt—r -f v */*»£©«* £ s .' 

[0 0 2 3] -€-ZlT% *«U:J:^I1 BuISm^©^ 

* ©t% fe^BWMcftjaa^jd^'m u & t 

[0 0 2 4] ttoT, «#^*m©lfc&i:flyi^it©J8 

An^>©fifc£#yi (Scm«yg) tzm-tum&ft-em 

[0 0 2 5] fcfc, #38«5!©*iyi#S£fC£v%T, f&fB 

>fi3^m&is*& t. v xm « -f 3i v * y 

[0 0 2 6] #HH8©#yi#8;£:?l3l 

m&tox* m.wfym*x<D&&.TX'. mMmtzttm 
mx^gmzmtz* /\n#y£m*xizj:s>mmmn 

[0 0 2 7] #38W<D#yi^eiC<k*Ui, tufB«LSm 

«v ^ > ^ai^ c v d&ic «fc s/SBi^yifc ^) sjgffe 
mi zotmrnftx-. mmxx^mm 



8 



^5i<l^*i-SCli:^T*^ tot, «#yi*m©Jg:6 

io ibtiztmmz^ rnmrnmo^umttusmsmnmiL^m 
-ym&fHx-m&irzz. t&x^ t&fiB/M34*:/©i&i 

[0 0 2 8] *3gl»©*!yi^SlC£^T, ttflH^ 

lCD3Sf^APt|?fi3^2<Z)^X^AP^^ H^Dtefl 

[00 29] 

[^WO^J6©^ffi] #fBW©^2r8l&tf:*:g 
W©#yigS (JBTF, r*5fi^J, tm-r&ZHtf&Z) 

[o o3o] MBtcswrtt. tfimmmMtiX'. ttjis 

[0 0 3 1] -f #$8H!ti> iJftcK^-faiy^^ 

1 2 HBr^, BC1 3 1S^<DJ\Xl>fy<gm 

S i 9M*£K> A 1 ^#f4^©«iinx»WS:3T^<iD8WfflA 
^>icK^wx^>^jnxL£:«L liriB«ta^i:is 
C^W^ S^^x. *m#^<DI6L;\u>f 

ym#x<D&&r. mnm^tmmajinma&iznm 

taxttntztfm-t&'wivy ci^b r^s© 

^NP^^M^ A1C1,, CC1,, SiCl, 

40 siBr, mv>f\n>fyftm) zm3i-r&z.}iifiX'& 

3. 5 6MHz©t^ ;<!7-10bWK±, BHfl|5i» 

[0 0 3 2] #{C, tul3SaraX»»JC«Sfil«:l!U 3 

luiB4fcttIX^©ia«llcBBL fcmfii («T, S2©M 
2H*-rszii:^feS. ) i:©fafc^2S«EES:8JMUT 

iBm2©m@«, taiam^©«iWfc«ia^rtS4c^c 

50 fe^ADy>^^^#^£LJS:VNgp(atc|2ttS 



9 

^icoart-tiB. m$tmzwa&m 1 (Dmrncozuzmm®. 

(o*y, iufa#yi^F*3<z)t&iB 

[0 0 3 3] S&fCJMfcKUCtt:, ^XYMIthiy 
< % ' luiB/> P *f y ZSm^r Z 1fx (DRm®?^ Xy £f§ 
X*micfftB 3 £: tc J: o TttfiH K9-f sLyf-yy 

muz ft 4 1& mtfc&mm (mkdwm) ttrta 

Slims. 3<Z>|£, tuiB*fft«Stt:&ifi (T- 
[0 0 3 4] jfcfcfck W¥S&fflV^X«yf>yj£0 

isjf?8ifcm&£-»£ u«bs 3 

[0 0 3 5] *^WJc^v>t. NBKAcr4'>Jff 

mmx* <o 2 ) , sat** (n 2 ) , 

* (H 2 ) &t^?Stt^f^ (Ar, He«) 

j:yaa:ti*4><ft<-4:*i««>3y^T?*oTJ:v>. ftriB 
»c<fcoT, *rE«*Bl*mic#fc*C^n4f;/ C4#tcftr 

[0 0 3 6] t&MLfc K^^fniy^^^iDXtcMv^Sa: 

ic «t o ritfia^oD^acD t-sxDEUS&zf? xvsa* 

>?1£iB, ECR (electroncyclotron resonance : tg 

iSM^®£tc <fc o Tiuiam^o^scfesxD^jsey v 

©fiiS-ffc® fCiot IuIBBt^ <D4Hi$&<D ^ Q)]yLfti18L~7 , 5 



(6)'H'." 4#BI¥l 1-25129 
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,'[00 3 7] 30>,fc~>JC, *!89i(CfeV%Ttt, 4#lC, >l 

[0038] ae>tc sffgBWsw^iMisimst^ji 

fiSRIE (reactive ion etching : jRjStt-fJfr^Xv 

io mmm zm^x%^\ 

[0039] #3gi»icfc^-t\ tmmmumi 
mm^*v*izj:*)3cwisTmM[mzft ; ?>£^ m 

ttCDiSV>ptr>t. (He, N 2 ^f) MUt«'lfc3Wirf 

•S) . «oT, 3©J:^«i€NS«:tSi:#, laiS^« 
#*^<*Silt«tftc|tfIffi»e#tt©lSv^^ (OT^ 

[0 0 4 0] S 'SIC* #?89i»C£^Tte, ^^SS-h 

[00 41] Mm*mtemft±<D&® i mmte. 
Mts «fc e> hmmjKu ^ u 3 >gas (jku 

y-x^i:LTfflvvSCVDi56 (mti, A'JT^tJr 

y iftmxmiz^mm-t s r a #t-i* s. 

[0 0 4 2] Sife *^WfC33V%T, tffi3«^a*J$s|-IC 

50 w&?&/\zitfy Qgmwfy) ftK6U 



11 , 

[0 0 4 3] &ic, 01-04 ,£#RtHc, #3§«9ilcg-5 
[0044] 01ORF (radio freqency : j«M 

[0 0 4 5] £©^g{CfeWt, hn> 
L V-f * p jRWu 0t£*ep A {Czr^f J: 3 K$"*tt* 2 

iA^f-y 5_h©#x/> 6 {csfst-rs <k 3 izmtftztx 
T^'*. -^K>bS?.ir- 3 ©JSHicWu yw>f 

y, z.&m&nii'vftumAiKDttmiz&^x. ahs 

[0 0 4 6] *fe, ^SM^JVP^- (M^) 3JCtt, 
»X^il l,T©?x/\ 6©aS#fc, ttflBSi 1 ©#X 
#APfttfi1fi5fg2©;ff;*3iAPi: bt©^iAP 8 

tftsw e»*vc fe y , • /^©tfx 9 ^m^©«Sfcaaat£E* 

ICT^AStiS^fc^fftsnTv^. ffiot; tfx/\ 
6©Xy^>y*a.3il$lCfcfc, X<y^>?"#;x£LT©>^ 

tc, 9xs\*^-<?5ttMtemi 2jc&!&s*vrfe 
y, tm^v^y^m^^kxfmEM.mmm^mmt. 

TW5. 30 

[004 7] fUT, SH^^-V-S^rtaJtCtt, 16 
g»tC">XA 6 ©*»C^Sa»ma:^;i/^- L 

&£ifb»5<fce>fc&gicsB3ftTfey, ^'■oi/s^ 

-3©F»ggT?&oT, tfx/Ne&tf^xVNjVr-— S?5© 
t${Ctt, 2^e,««&$*l,SSf^«^{Cj; 

*3SAP^e>^AS*vfc&^n^>M#*©KJ£tt^7 
U x/\ 6 L/T x/N 6 tc# 

[0 0 4 8]/^ fx;\6lt V3iWr-*?5±lZ 
*5;y:/7tC.fcoT@jS$*lTfey, x.y*-2/iT 

£, - 3 iz&xxm&n i o #^»? e»nr 



(7) #g§¥l 1-25 1 291 
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fey, 9-X6&-i£yzfS£\z&^x. s^S^i/S^-: 

.[00 4 9]*C, 02©^^5XV (ICP! 
inductively coupled plasma) :/©x*/^-^/^=gt{i 

[0050] ifflgft-ii BtiExy^^y^aia^c 

tt, MiAM2 3 ^€>S5I«2 1 ±{cKmSS^»ci| 
10 @$*lfe^iK^>r>n/2 2{CM^.«1 3. 5 6MH2 
©WJi&E (RF) SrEMirfSi:, 53&R2 1 £tfx/\? 
■^-S?2 5i;©fST?, xyf^jrjSliMCAO^I 

.[00 51] * fc, 2 o ictt, ifctaitmi: 
©•>x/\2 6oia^{c» tutam ©#x#AP&tfiuTc 

fey. m^©^^m^o«aottKffi^fcT#Asn2 
BJioME c r zf^ xvi <y-^> mi) nm& 

20 fc, tuiaxy^i/^a^tctt; xyf>miil/t 
e> »c, >?x;\^f- V 2 5 «»M iSm® 2 8 »cgfM$ ti 

■cfey, itriBx v ^yy#mm&zftitimtm#! i mf%<D^ 

^il->x/\2 6©^gp*rtS:^fcS^m«li:LT«| 
[0 0 5 2] -fUT, «tM2 0©W«|StCl±, HS6*JfC 

i^x/n 2 6 <D&icmmmm^*jv*?- u«>, 

ltfiBx«/^>^«tSJCJ:oT'>x/\2 6J:tC#ft-rs/\ 
ufz/ m\z>\u>fyKM) ©»**fTe»fe«)©Sc«^ 

SS^«t57-X'J>y2 9*^ES*VTVNS. Z\<DY 

-xv>>r\t. tufax^^^^^tsjcfcssfStt^x 

v©^^M«i: ttStt©«^T-f{fi2ffltm«ia^©liFMiBd* 
m&^-ff U»-5 «fc «:fi«fC U >^«tCiB$*iT fe U . 
C3I«2 10rtififeot, >?XA2 6Xat^x/^^ 

-j;2 5©MH^cs5s^^Tv^s. ti^oT, w&Mm&m 
miztt., nmm.w,m2 &frfi>&mztiz>-mm®mjnz*. 

oT, ^X/N^-i?2 5 Z.T-XV Z/tfZ 9 ^©^fC 

T» ^fx#AP 2 4 *^#AS*tfcffil^ny>ffl^© 
U 3*1^ x^ 2 6 Kftm L T 
^x/n 2 6 ic#«-rs^ny>©lif;^^$*ts„ 
[0 0 5 3] «;fe, tfx/\2 6tt, ">i;uf-i?2 5 
JliC^^>^2 7JC«toTS^S*lTfey, Xy 

^xfxsmmzi^ mm**y9\z&-DX%mfe2tn: 

* fe, 2 0 fete, ^Sf^CP 3 0 fffRtt e> 

ixTfey, ^-jK4)-^>^icj:ot, #mm2ofo 

X>J>^2 9lt la^©^II<g^S$4^TV^"Ct)J:V^*^ 
Jg^S® 2 8 Lt&ffiZtlX^X*)*^. . 



13 

[0 0 5 4] mz. ^Zto^vnyWL-J^x^rZsi-fto 

[00 5 5] Z.<DmUlZ33^X, V-ZWM 3 4 {C«k *J 
T>^3 1ICRF (0S>Uil 3. 5§MHz) 

nt, yi/;>f K3-<;i/3 3{c<ty^$nfciK#tc 
^a^4 3 wfcsBasnfc^x^3 7 icji-r5$*t£ 

[00,5 6] #LM4 3fCtt, ttlSfiillt 

01^3 7 <Di£«|fC, Itria^ 1 CD#*^AP&tff&fB 

sb»a m^^^m^©s&&atjf£E*(cT^A$tvs 
S»iakECRy^xvxy^>y^g 01) -^fi^M 

^7XY*^^fflX»»f>^i (@2) fcl^lC, 

Mu ^#*^fg#*^©B^n^>S;ff;*#^AS 
Se>tC, tfaiAX-^-^S 6fcmMi£SSU 8tC 

[0 0 5 7] fLT, StiDrtflSfCtt, UljglftJC 

•>x/\3 7(D»fC^«aftmai^;i/=^-S:#fl§-^L^ 

7^A04 1 ^£&A£*tfeB^o>7^M#;*<Z>MJ£tt 
Zf^X^im&U Z.*l#?:c/\3 7 JCflUB LT 
3 7{c#«-rs/Nn^©BS?^^3*v-5„ 
[0 0 5 8] fcfc, «?:r:7N3 7tt, ^jcy\^-f— ^3 6 
_t{C*^>:/3 9fC<fcoTB££*vr33»A Si*^ if 

Sfefc, |{riB«tM4 3 tC«U #*#MitP4 2#« 
'W&*iTfeU, *-sK4HF-jK>^u:J:oT, &M4 
3 ft#j?r3£ffi;fr £ * £ <fc -5 tcffi^#fffc>*i s . S e> tc, 

WJSmfllS 8£&i$3*.TVvC*><J:V% 0 

[0059] 7*fc, 04<z>¥CT*#>f -y<n^v=f-yif 



(8)^,7 4fflB¥l 1-2 5 1 2 9 2 

14 

' 1006O] z:<z)iefgT?»i^c, igM?Rmai5 6*^0 
t% x-yf> yymm<DitMimmmm<z> ^xv^^a 

,/\5 2{CfiBS>fT-££&«£fcoT^5„ 
[0 0 6 1] jfcfc, 8a«X*m£UT0D*x/\5 2<D2 
luiami«)^#AP5:a t lcri3f|2©^^A 
PtLT<D#*#AP5 4#^Wb*VC;fc»A Et5£cD* 

^^m^©sssRt^H*K:T#As *is .j: e> izm&z * 

10 TV^5. tot, ±^LfcRF;H T^StflnMECR? 
'7 X7i y ^ > (01) ^gS«B£-:/9 X V # W 

^"(Dai»;^>^1Sg (02) , <VU3 54*^9XT*-f 
^i«yf>^I (03) i:Baifc, UBi 9 f^j> 
#ygi$tcw:, ^v*y>fif7>k. VT<D/\utfy$mitfx 

ffi^n#;/M#*;b^A3*i-S. Se>JC, ?:n/vx.-?- 
05 2 ttliMISm« 5 6 tCSS&S *VT 33 *J , ItfiBai *y ^ 

>^^i$&t«&fB»m&aB*<z)m«£ 5 2 <z>$ 

20 [0 0 6 2] ^-LT, KflBX.^^>^«tS«pfCt±. .tap 
«®5 0 tT8Pm«5 1 £K1SMm*K:iKM*W£W 

ISKiS-tctirfBx >v f- y fiS-K<nmsHi'&rf ! 7 x-7 s 
i*L.«>, ^x^5 2©a:y^>y&#fv\ iiffBi*m*&3i 

ot, -)iA^f-y (rausffi) 5 1 Rasmus 0 

tCJ:oT^^AP4 1 A^6>«Aa*lfeI87\n>y>M^ 

30 0 zmtL-tfrtt. Ji3Pmfii5o#ia^ttsisit^x-r 
0n*)i,*?-iw&<. ±mwm5 0Kmm.-t&s\nvy 

[0 0 6 3] <?i>\5 2H (T 

SPm®) 5 lJ:lC^7>yS 3»C«fcoT©^$tlTfe 

4 2 A^fgW e> tiT 'A * - JK3H=-Jtff y^lC J: o T, 

[0 0 6 4] _hjjEbfe«-Sx»/^>^«{cfeVN 
T, Ha«L«V>«t. V^Wr-V (XttTa$mfli) 

[0 0 6 5] 

50 [00 6 6] mmmi 



(9) 
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*mmWli* HI ICaRLfcRFA-fT^ECR^X 
K (W-polycide) IB&gfcflW-.SXy 

[oo6 7] *-r, ^mmmx-m^t^y^Mm^iz 

4*- hBIKtlBS (SiOj ) 6 2 &|&gtfb-e0j£bfeg, 
tK'J 3/U=3>KQ 3 fcJtEECVfrflnfl 0 0 nmJSlCJU 
JifcU #CWt% WSi x K6 4S:y7XvCVDi£T?l 
0 0nm)?{C^L £e>lC 7* >V^XhS:^t:>*10 

W^naSffi* (2. 4 5GHz) 
r'f;H7^ (8 0 0kHz) 

[0 0 7 0] 

easterns 

JE* •• ' • „ 

. vW^nafcffild (2. 4 5GHz) 
RF/X-fTX (8 0 0kHz) 

[oo7i] z.<di&. meizm-$-£-5iz. A#—yMM. 
icliS iCi, S^^ii-rs/Nn^^MS^TOe 

BE* 

VW*ni£ffl;fr (2. 4 5GHz) 
R F/WT:* (8 0 0kHz) 

[0073] r<a<fce>fcift«#yi^#T'fci:, aitcfcw 
S^x;uf-y5i:7-^U>yi 3 i:©lStci6?^ 

Si:^tc, S3l^;i/^^-3©rtgSP*T*{i^Xv 40 

miz> mn^-r&siz. sio x fc^/Sre-tir-sMS 

[0 0 7 4] -e<7)«, HF^tfJXfcrav^SH&XS&tf 
yyyy73M*1&&^t>'£t=.y!imz&*)* m&izjjk-f 

[0 0 7 5] J«±0«te>tC, #Hd£«llC<koT, 50 



*3- hSj{C«fcoT^|jLfc&. x^fS/v^-r-.v/t-feJi 
■ WtO. 2 5 A-mMO^- -7* 

[0 068] 3©^, snc^bfcxy^^atc ' 

T, J£*T<Z>^#T\ WSi x K6 4 RTfili V */ U a i/Jg 
6 3 (4t>^X^>-5KU-y--f K) Oai>v^>^^P| 

[0 0 6 9] 



=75/6scem 



C 1 2 /o 2 
0. 4 P a 
12 0 0W 
7 OW 
2 Or 



C I z /O z =7 5/6 seem 
0 . 4 P a 
12 0 OW 

3 OW 

2 On . , . • 

4 0% ' 

x&&<nj\nyy&&&mtfitfmLT^fe. 
■ [0072] z\<d®.. mv^^yA-vre. «TcD«fce» 
*mWJ\n>fy<tm (i^TIt «H^aBK4»(DS i C 



'2 



= 2 0 s c c m 
2. OPa 
OW 

1 0 OW 

2 ox; 
i o# 

[0 0 7 6] ^§2 
jKU«M K (W-polycide) SSMiS'^SSi-r-Saiv^^^ 

[0077] ^^jg^y-effi^fe-y-^^wiastc 
hsi^js (SiOj ) 62 zmmitX'm&Lfr& 

jtfU J/'J3> 6 3 iSffCVDSf 10 0 nm^lCJgffc 
U SK^T?, WSi x K6 4 5:7'7XVCVDiT'10 
O nm^lC^U <*£IC 7* hUV^hZXtfyzt 



(1 



17 



nm^l 1-251292 
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TO. 2 5 nmmW- Kt* t/if&ff^\ 7* h 
H 6 ,5 fcrn^SKifflA* -^IC^UfefcOT-fe 

. [0 0 7 8] 3.<D&, 02C^Lfex^^>y|ga{C * 

BE* 

y-7ffl* (13. 5 6MHz) 
RFA-fTX (13. 56MHz) 

[0 08 0*] 

y-^ffi* (13. 5 6MHz) 
(13. 5 6 MHz) 

[0 0 8 1] diDgL 01 0{c^-r,fce>tc. 
SfCttS iCl x , SiBr, 5;M34*> 

^ifH7o^i& (tu @^©Kjptti^5g 

y-XfliA (13. 5 6MHz) 
RF/t-f (1 S. 56MHz) 

[0 08 3] zKD-k^^iScm^tS^-e^ 02ic&tt 

S^3i7NX-r-^2 5t7-^U >^2 9 ilOlStcM 
*X/\2 6J;<Z>^@^D;f:Wb4&#Bfc* 

snsfciwc, ^^2 ©©was-ettiJcm^rojRjs - 

<mmmt> hi uc^-rj^ic. sin, &xj£#£ 
?«ftmflHEfitflQR7 l^xftufe. $e>»c. jiiB 40 

[0 0 84] HFm^tCJ:-S^XS&atT 

* i/ > rxm ^m^^t^nmiz «t »j , 012 tcat-r 

[00 8 5] sk±o&?>\z. *mim\z.z-oT. *m<* 
m&±.\zmi e> 4xfe s 1 vym 



JSAT«)^#T*. W S i x flg 6 4 * V ^ U n >ffl 
6 3 (tjt^yx-r^-tfy-iM' K) ©x-z^^fcigR 

Wt>fet35, 01 OlC^-rftJ^Em^fcofc. 
[0 0 7 9] 



Cl 2 /0 2 =1 0 0/5 seem 

0. 4 Pa 

300W 

J.50W 

6 or; 



: C 1 2 /HB:r/0 2 

= 50/5 0 / 5 s c c m 
: 0., 4 P, a 
: 3 00W 
: 5 OW 
: 6 OX 
: 4 0% 

[0082] 3.<d«l nas^-a^t-p're. £tTa>£d 

^^W^D^>ftfe (Z.^T?tt, «9M«aBI*C!>S i C 
,l x , SiBr,) ^CDfeftOStm^iaSr^fofei;^ 
5, 01 lKSV*<fc-3fcJiaK£fcofc. 

N 2 = 2 0 s c c m , ' 

1. 0 Pa 

0W 

200W 
6 0*0 
5|? 

Too 8 6] mmms 

[0 0 8 7] £-f, ;teaK0rcjBv*&^>^>i*Br'3 

S i 0 2 K8 2 S^7X7CVDT^lfc«, TIN 

*»e>fcs/t>;r*#;i/83, tj\,*—v 2*%.&m& e> * 

4A1-Cuf84, TiN^e>«iS^ltB&JhJS8 5 

*/ty*ffiK:<fcoT*tt-E f *l|&£l 0 0/4 0 0/ 
1 0 0 nm£«;£J:e>K:JIS#C7£j£U Se>{C, !7* h 1/ 
S^h&xfcT^n- h&{c<fcoT^«fl,fc&, x^v 
^ffA-iHWO. 3 |tm<i©Sa^''?^-->^^ 

tfv\ h uv* h 8 6 fcftT&®ttmrt*-:vicjg& 

[00 88] ZL(D&. 03»C^LfeJC^^>^|gg{c 
T, WTffl^ffT'A 1 598 <t*t>*>. AVT**>1>6 



(1 1) 



11-251 29 
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20 



3/ai -cum s 4 /fcttmitms 5) <z>xy^>^ 

(13. 5 6MHz) 
RFA^ff77 (4 00kHz) 



* [0 0 8 9] 



Cl 2 /BC1 3 

= 10 0/1 0 0s c c m 

0. 5Pa 

1 5 0 0 W 
15 0W 

2 QIC 



[0 0 9 0] 



10 



V-^fi}^ (13. 5 6MHz) 
RF;M7^ (13. 5 6MHz) 

^x/\*&g 

[0 0 9 1] *©B& 01 4tc^-r«te>^ 
MtcttAicix, cci x fc^ffca-fc^s/M^;^ 20 

t^<^utv^) . @*?m&-r&#, &M4 
<i*m*t»#> 

mt : 

y-Affl* (13. 5 6MHz) : 
RF/X-f T>t (4 0 0 kHz) : 

ISIS! : 
[0 0 9 3] ZLO<te.«:i)»m«ia^T*tt, 03fC*3tt 
5#X/\;*-r— 2>3 6 £7— * y Z/*f 4 0 fcCDJSlCigJi 

afcBcm*^c. ^x/\3 7 ±<D&mj\usf>itm&v&& 

ifiW«* 015 JCaVt"J: -5 tC, A 1 O x Sr^^tf 

jt o 40 
[0094] ^^^K«fc5ifti#a^R.tf 7 

-t\fce>tc, t;i/^-^B3«9 0 &a»*iux?^tcT 

[0 0 9 5] RJl©«fce>»C, #3£i6#UC«fcoT, 

m&±izMv e>*i& a 1 ^©ijf*x*/ *y if am 

[009 6] j£6£fll4 



: Cl 2 /BClj 

=150/50sccm 
: 0. 5 P a 
: 1 5 0 0W 
: 50W 
: 2 0*C 

: 3 0% . . ' " 

xtm cmft s /n □ ify^mm^am u t v a fc. 

[0 0 9 2] d0>«, »Bf*>/t-frC, jetT©<fce> 
n >f^KM (3.dT?li, ffiIftiH®A 1 c 1 
x > CClx ) l»*Ofe«?)«)Stm«iSS:fTofei:z:5, 
@ 1 5 {CjaVr «t e> H o fe. 

1 1 

0 2 — 5 0 s c c m 
1. OP a 

ow 

1 5 0W 

2 0*C 
1 0# 

ss-r ■& x y ^ > ifxMK. rnmsmxm l ^ait* 
[0097] -**\ *^ifi0!iT*«vxfe-y->^ttai 7 

S i 0 2 K8 2Sr^7X , 7GVD^)«LfcS, TiN 
*^fcSAU7;**;b8 3, T;i/5-^A&tF^e.«: 
*Al-CuI84, TiN^P>&SSI*l»lhK8 5 

>C/XyiJt^Cj:oT-S-n-f^JI»p:i 0 0/4 0 0/ 
1 0 0 nmfcfc&,fc-MCMR#tfgj£U S&tC, 

^^y^-SrMV^TO. 3Atm<l©BB«8A^-x>^$: 

[0 0 9 8] 04tC^L/fex»;-^>^g{C 
T, ^T©^T?Algffi(S (-T«:t)^, ;t'J7^*;i/8 
3/Al-CuM8 4/SS=M»ihK8 5) (D^j^Z/if 
=&fTofe£33, SI 8lo5VrjtMK£fcofe. 
[0 0 9 9] 



[0 10 0] 
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RFffi^j (4 0 0 kHz) 



( l 2)j; 

C 1 2 /BC1 3 
5Pa 

1 5 0 0W 
6 0%/4 0% 

2 0T3 
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=200/300sccm 



' x^mx&mML : c 1 2 

J3E27 : 5 P a • \* 

, ( ( RFffi^j (4 0 0 kHz) : 8 0 OW 

±m/Tm& : 6 0%/i0% 

?3i/\mm : 201c ,1 

*--/t-x*/-^ : 3 0% 

[0101] *©br, 01 8tc^f «te>tc» /t#->fla 

MJc'ttAlclx > CCl x &±^i:t5^ny>* 
TJKSU,TV**) 9 0^#«Sf -63^> *&3Ig5 

[0 10 2] 30>«, iUfx^t-^, J£CF©«fc3 

x , CCl, ) |»5fe©fc«)©iJrS«lSS:fTofci:35, 
@ 1 9 fc^f J: d i: «: o fe. 

:Ar=200sccm 
: 3 Pa 
3 0 0W 
0 %/ 1 0 0 % 

201C 30 
5# 

[0 10 3] r©«fce>fc;»«#yi&#T'tt, 04fCfctt 

s^x;uf-y <tsps®) 5 1 £_tasm®5 ona> 

\SHzigmmMm&£. U» x^ 5 2 _h©BW^ n *f yit 

«ia^5 7©jism«i5o#aak:#sLfe 
K6>%wk&. 01 9ic^-r«k^tc, ai, tu±« 40 

[0 10 4] ^-CD^OXSi: LTtt. ^«ft^^ltc«bS 
T\ 02O{C^-r«te>ICv m»«:T;i/$xi>^gaa9 4 

[0105] j£U;<z>j:e>»c. zmmmK&vx*. *m 



/BCl, =250/50sccm 



RFffi* (4 0 0 kHz) 
#x7\$&g| 



[,0 1 0 6] jgJLt, *fSWS:4o©|^fe«Ifc^^Tl3 

[0 10 7] i^Lfe<fce>^ /• 

a >f y Srffl v ^x y ^ > tfzfu -fe x 

[0108] «£3sfe. Aim$m(D3i*j^>i^mx.mx- 
^wm&#x<omETx<DWcm9imififte>tiTi3 y, * 
l^«©^J^««ta^ll^63*^ttCtt>Tv^s 0 u^u* 

[0 1 0 9] *zx\ *mmmx-te* i tm&mft±(D& 
mwtimvm&mKRF repair*-* ^*>»s>s 

[0 110] *$mm<D*V v htUTtt, JiiE 

l fe «fc e> »c, ^? >y ^ jsw«wiis5*sc«x ^ 



a 3> 
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[0 111] fcfc, *3S±tC^M$ttTVH 

- h^5XV^a (y7XY^iiS(i!)l»;f>m) 
©=fc cd tciSM-T S d i: #t? # s . 

[0 1 1 2] 

l, «fBtt©^§3&##e>4xstisB#K:, tuiam^© 

«!®^««ia«»K:#<E-f-«^ay>OBS;^«!.ai:S:H 20, 

[0113] *ftm<z>w&mmK&ti\z. rnm^Mm 

ltoUxm*Mt~ ZK3D«ta^rtT, WRtf^-'MaBk*' 

«»4»c*fiE-rs/NDy>€:^-r5«cm#®i:, tuts® 

MtCBuiEBl^oy>ffl3lfxS:^A-rs^2©^^A 30 
[OTCDff8#*lttW] 40 

[Hi] *nm<n#!mj3&Kmm'zsi&%iRFrt'(TxfP 
mm e c r xvx «y > ygag<z>M3Ms*&0T*& 

[02] IS, §§#*gl§r:/9Xv (I CP) 

[03] A'ja^^XT^'f yiyf >^fi 

©naMitBS0'e«)So 

[04 ] IS, ¥f5¥«* W^xy^>^goHSPI?EiS 
0t?&s. 

[0 5] #|8l8(Z>^MltCgt5^T#:yy;^>-3tf 50 



[06] IS, #yr*ri/-#V*M KlB»fcf»*-*. 

[07] IS, ^>y^^>-3KU-y->f KiB8S&#SS-r-2 
|gcDfl6a)-^SgXS«:^-r«iSm^0T?fe5. 

[08] IS, *>y* KiffifS&^Sg^ 
ISOffi©-^S3XMS:^-reESfSm^:07?feS. 1 

[09] *58^CD^6feM2K:^v^4r>y^-5 i >-7l- 

0T-&S. 

[010] IS, *>y*-5 i >-!KyiM p KIBI«$:feS3* 
[01 1] IS, *^y^>-3i<y-9->f HEft&fHB-* 

[012] ra, 4f>y^^>-jKu-9--f mm^mstt 

[01 3] *^©S616#!J3JCS^^TT-n/5-^ABE 

[014] IS, T)\sS.-Vl±WZftm^-Z>%k<Dm(D- 
^SSXS$:^-r«l&^0T?fe*. 
[015] IS, T;b$-^ABaS«:f«S-rs||RC0fl6<D- 

[016] IS, .7/l/3^*ABB»«:fW*- «>8R<Z>fl&«>— ' 

[01 7] #^9!©|^^C&^T7/bSXi?Age 

is &f^^-sis©-#«[xs$:^-r«ti&m^:0T-$> s. 
[018] is, r^/^-^ABBsg&fKs-rsiSOTfficD— 

[019] is, TJv^-vi+MS&zftm-fz&ox&o)- 

[02 0] IS, T)\s^-TJl±m&*i^m-?Z>'&(Dl&(D- 
[02 1] »tt®RFA'T7*34nSE-CR:/?X'7-:c 

«®«tti*«0^*^?KMttB (a) , ngggi*j 
0 (b) -e<&-5. 

GffiffiK) , 4, ss-r-yw-fKa-f*, 5, 2 5, 

3 6, 2 6, 3 7, 6 2-9X 

A. 7, 2 7, 3 9, 5 3-i'7>^ 8, 24, 4 

1, 5 9'-*A*te. 10, 3 0, 4 

2, 5 5-3!f^fflD, 11-fpm^, 12, 2 3, 
2 8, 3 4, 3 8, 5 6 "HfMaSmaS, 13, 2 9, 4 
0-T—^)>tfs 2 0, 4 3, 5 7~ffliM, 2 1 - 

;s3$r, 2 3 1 32 

—y—T.f-x.yrt—, 34 — 

sk-zmbr 5 0 - _fcM«, 5 1 -Tapms, 6 1 
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i/Un>SS, 6 2 : --y-hBMt«. 6 3-iKUS<U3 
>BI, 6 4- -WS i x jg. 6 5, 8 6--7* h l/^X 
K 6 6-SiC i, 5r±^t-fSADy>m«!lM 

6 7-sio x zj*m3kwmm&' . 

■m. 6 8, 7 2-*2/^-7->-*U*-f K138SL 7 0 

W4hhk> 7 1 -siN, &2.&.ft£,-?&f*m&mm 

&nm. 8 1-^'j3>ifi, 8 2-Si0 2 K, 83 



(i4>;. 
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■ ^r-BLMmikJSL 8 7 - A 1 C 1 x RZfCC 1 x 
fr£T?Z>/\Utfy&Wmfcmm. 8 8-AlO, $r£fi 

1388, 9 2 -Al C l x RXfCC l s 

n*fy&mm&mm, 9 3 ••• a 1 t i 

SfttibMNSfflHR* 10 0-SiCl, SiBi 
x 5: ± t -t S HiS^fi&fe, 10 1-SiO, 



tern 




[03] 




[02] 



'»•</ 1 




cTc^rb o 6 cfo A 



#1% 



T7 



a a 



as 



[04 ] 

Vox.?***** 



STOUBIO 




[07] 
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[06] 




B6<7# KlrPX'h) 



630** 9 v; 3>» 




[08] 



[09] 





B4<1TSixH> 



[01 0] 



[01 1] 





[01 2] 





[02 0] 



B4CT* 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 
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□ BLACK BORDERS 



UKBLURRED OR ILLEGIBLE TEXT OR DRAWING 
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□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



M REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 
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As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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